At the present time, at least four cases of EVD have been diagnosed in U.S. healthcare workers (HCW) who took care of patients with EVD. While cases are on the decline in two of the three most affected countries, EVD nonetheless remains a major public health issue, and more cases are projected to occur in the United States due to travel to West Africa and international aid work. Because of the ongoing outbreak of EVD in West Africa and cases in the United States, US healthcare institutions have recently implemented extensive planning activities for the diagnosis and management of patients with suspected or confirmed EVD (Klompas et al., 2014) . Healthcare workers caring for seriously ill patients with EVD are at high risk of contracting EVD through contact with blood and body fluids. With the exception of experimental therapeutics, treatment is largely supportive, requiring healthcare workers to have regular close contact with patients. In a recent, well publicized case in Texas, two healthcare workers involved in the care of a patient with EVD developed EVD despite use of personal protective equipment (PPE). The Centers for Disease Control thus recommend limiting the number of HCWs who provide hands-on care to patients with EVD to minimize exposure. Given the recommendation to limit the number of healthcare workers with direct contact with EVD patients, each institution must make policies that define who, if anyone might be exempted from caring for patients with EVD. Within this discussion, a central consideration has been whether or not trainees should be involved in the care of the patients with EVD. The Accreditation Council for Graduate Medical Education (ACGME) has published guidance on this matter: "ACGME expects that residents and fellows be both aware of, and able to appropriately respond to, this viral disease. They must understand the expected type of patient care contact and the patient care they might provide in the context of their respective specialty educational programs. ACGME also expects that sponsoring institutions and their hospital, medical center, and ambulatory care sites (sic) will provide residents, fellows, faculty, and other staff with adequate resources, facilities, and training to properly recognize and care for these patients." (ACGME 2014) However, many institutions are reportedly planning not to allow trainees to participate in hands-on care of patients with EVD. The Veterans Administration (VA), which supports a large number of trainees, has recommended that trainees not be involved in the care of EVD patients. Given these conflicting recommendations, we believe it would be helpful to analyze what a healthcare institution needs to consider when deciding on the role of trainees in direct care of EVD patients. A definition of "trainee," is required as this could include student, resident, or fellow and could be from a variety of disciplines. Within each of these categories, there would be a wide variation in knowledge, skill, and other competencies. Furthermore, "need to know" must be defined based on trainees' career choices. An infectious disease fellow might be more interested in acquiring experience in caring for patients with EVD, or have a need for such experience regardless of his/her interest than would a dermatology resident spending a month on a general medical floor as part of a rotating internship. Similarly, a chief resident in surgery may be an important member of a hospital's service program, with requisite skills that have not yet been mastered by a first year resident. In addition to physician trainees, consideration must also be given to nurse trainees and other healthcare workers at various stages of professional development who may be involved in direct care or who may come into contact with patients' bodily fluids. In some circumstances, such as a mass disaster or an EVD outbreak which overwhelmed the available pool of attending physicians, it might be necessary to include trainees. Similarly, there are circumstances where the involvement of trainees might occur as an unplanned event, as when a patient in the early Safdar N, Ruis A, Shirley D, Fost N MedEdPublish http://dx.doi.org/10.15694/mep.2016.000007 stages of EVD arrives at a clinic or emergency room and the front-line caregiver happens to be a trainee. While these are of course important considerations, we restrict our discussion at this point to situations in which involvement of trainees is optional and in a planned setting for a patient with EVD. Assuming that adequate numbers of fully trained healthcare professionals are available and EVD does not become an epidemic in the United States, at first glance it seems reasonable to exclude all trainees from the direct care of patients with EVD to reduce the number of potentially exposed individuals to the lowest number needed to provide adequate care. We present arguments for and against this approach to provide a balanced view of this important question.
There are at least three reasons for limiting the number of HCWs involved in the care of EVD. First, limiting direct contact decreases the number of persons at risk for contracting the disease, which would reduce the risk for secondary cases that would increase the burden on the health care system. Secondly, the use of PPE for this condition requires intensive training of personnel, including multiple practice sessions, with substantial costs in terms of time and money, and requires hospitals to have more PPE on hand. Limiting the number of personnel providing this advanced care can therefore reduce costs. Third, the limited cohort of highly trained providers would be more skilled at using PPE, which makes secondary cases less likely. This rationale, of course, also supports a policy of limiting the number of trained staff, not just trainees, to the fewest number needed. Most hospitals are presumably limiting the number of members on their response teams in this way. Some have argued that rather than training level alone (student, intern, resident, fellow), relevant clinical experience (such as infectious diseases) and training in practices relevant to EVD (such as PPE) should be a major factor in the decision regarding trainee involvement (Frader & Friedman Ross. 2014) . For example, a medical resident with experience providing acute care while wearing PPE may be a better fit for a response team than a non-trainee health professional who does not have such experience. Regardless of how membership in the response team is determined, institutions should anticipate claims about fairness when some members are exempted from risky situations while others are expected to assume substantial risks. Presumably, policies which exempt trainee physicians should apply to other HCWs in addition to physicians -i.e., trainees in nursing, respiratory therapy, and so on. One counter argument to exemption is that trainees, in their role as healthcare professionals, may feel that they have a duty to provide care. For many, the desire to help seriously ill patients may be what motivated them to become physicians. This consideration would argue for a policy of allowing trainees to be involved in the care of high risk patients with EBV but not require such involvement. A second argument is that trainees should be prepared to perform at a high level when they begin their careers as staff physicians, and they cannot master those skills without practice in a training environment. Due in part to several recent epidemics and disasters, both natural and anthropogenic, (Smith & Anderscavage, 2011; Kapur & Smith, 2011; McGlown & Robinson, 2011 ) the American College of Emergency Physicians, the Association of American Medical Colleges, and the Institute of Medicine have all recommended inclusion of emergency preparedness training in the medical curriculum, but this has not been broadly implemented, nor is it clear whether these groups anticipated an Ebola-type epidemic, with a high mortality rate and a small margin for error (Scott et al., 2012) . We suggest that the answers to these policy questions are not universal. Rather, policy leaders and healthcare institutions should consider a number of issues when determining who will be allowed-or expected, or required-to provide direct care for patients with EVD. While all health professionals, Safdar N, Ruis A, Shirley D, Fost N MedEdPublish http://dx.doi.org/10.15694/mep.2016.000007 Discussion including trainees, ought to learn to recognize the signs of EVD and understand the procedures for providing care, it is important to limit the number of persons who come into contact with EVD patients to reduce the likelihood of nosocomial transmission and the number of new cases. We propose the following framework for this complex problem. First, one should consider the learning needs of trainees. Educational activities in medicine should be driven by specialty-specific learning objectives. Providers from some medical specialties, such as Infectious Disease, Emergency Medicine, Hospital Medicine, and Critical Care, will be at the frontlines in the care of EVD patients. As we see outbreaks such as EVD become more frequent and widespread, early training may be important for trainees in those areas. As with all training activities in medicine, education must be balanced against the risk to the patient, the trainee and other caregivers. Secondly, the societal need for trained medical personnel must be considered. With increasing numbers and a wider geographical range of disasters and epidemics, this kind of training may be important enough to warrant including trainees. Early clinical experiences can contribute to recruitment of trainees into underserved fields, (Littlewood et al., 2005) and treating EVD patients may help trainees develop an interest in global health. A third point in the proposed framework is to consider the trainees' competing obligations and evaluate where EVD training falls in those obligations. However, trainees themselves may not be in the best position to judge whether they are able to contribute to EVD patient care, as experience in direct patient care and exploration of ethical issues in healthcare is a rapidly evolving learning process during training. Planning for an adverse event, such as the provision of care for a patient with EVD, provides an excellent opportunity for supervisors to discuss with their trainees-and help their trainees reflect on-how medical professionals evaluate their suitability for participation in various care-giving situations (Mann et al., 2009) . Fourth, one must also consider that the risk for transmission of the Ebola virus is much lower in the earlier stages of disease. Policies on involvement of trainees could be based upon exposure risk, especially in areas where the number of available HCWs is limited. Thus, if a healthcare institution chooses to give trainees the option to participate, the institution must think carefully about how to approach trainees so as to minimize the risk of inadvertent coercion. Finally, consider the power dynamics of trainee-supervisor relationship. Would giving trainees the option to volunteer put undue pressure on them to volunteer due to power asymmetries which may create an expectation that trainees should volunteer? It is difficult to understand and anticipate the effects of being a trainee working under supervisors who may have substantial power to affect a learner's career. Beyond the considerations for direct care enumerated above, institutions should consider innovative ways to engage trainees in EVD preparedness, and patient care while not putting themselves at risk such as telemedicine, simulation, drills and risk management planning meetings.
In conclusion, the answer to the question of whether and to what extent trainees should be involved in the direct care of patients with EVD is not a simple yes or no. In a setting where trainee involvement is necessary due to a need for personnel, or desired due to individual career choices (such as infectious diseases or critical care), institutions must take into consideration the trainee learning experience and balance it against the risk of exposure. Regardless, trainees at all levels of training may and should be encouraged to participate in the care of EVD patients in ways that provide for learning opportunities without putting them at risk, such as via telemedicine. Trainees should also be encouraged, where Safdar N, Ruis A, Shirley D, Fost N MedEdPublish http://dx.doi.org/10.15694/mep.2016.000007 Conclusions
